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(57) ABSTRACT

A communication method for a third device that controls a
first link established directly between a first device and a
second device 1s provided. The third device allocates a first
link identifier for 1dentifying the first link. The third device
transmits first information including the first link 1dentifier
to the first device and the second device. The third device
recerves, from the first device and the second device, second
information including allocation acceptance information
indicating the acceptance or rejection of allocation of the

first link 1dentifier.
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METHODS FOR UNIQUELY IDENTIFYING
COMMUNICATION LINKS BETWEEN
COMMUNICATION DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2012-0076733, 10-2012-
0077185, 10-2012-0078420, 10-2012-0102403, and
10-2013-0081175 filed 1n the Korean Intellectual Property
Oflice on Jul. 13, 2012, Jul. 16, 2012, Jul. 18, 2012, Sep. 14,
2012, and Jul. 10, 2013, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention
The present invention relates to a communication method

and a method and apparatus for 1identifying communication

links.
(b) Description of the Related Art

Communication links are required in order for a commu-
nication device to communicate with another communica-
tion devices. If there are multiple communication devices,
multiple communication links may be present. A variety of
methods are used to distinguish multiple communication
links. In a cellular network, a communication link exists
only between a base station (or relay station) and a terminal,
and a terminal identifier 1s used to identily the communica-
tion link. In a MESH or AD-HOC network, each commu-
nication device performs communication with multiple adja-
cent communication devices. Thus, i1dentifiers of
transmission and reception devices are used to identily
communication links. Recently, the cellular network stan-
dard (IEEE 802.16.1a) has provided direct communications
between terminals. Unique addresses of a transmitting ter-
minal and a receiving terminal are used to 1dentify links in
direct communication, which applies only to direct commu-
nications between terminals within the same cell.

Link 1identification information may be included in control
information or data information. Accordingly, 1t 1s necessary
to 1dentily a large number of links with as small an amount
of link identification information as possible, 1 order to
reduce the overhead caused by the link i1dentification infor-

mation.

The use of a terminal 1dentifier for link 1dentification may
cause privacy and security problems. Therefore, other types
ol identification systems are required for link identification.

SUMMARY OF THE INVENTION

The present invention has been made in an eflfort to
provide a method of allocating, changing, and releasing
communication link 1identification information, and a
method of using communication link 1dentification informa-
tion during communication.

An exemplary embodiment of the present invention pro-
vides a communication method for a third device that
controls a first link established directly between a first
device and a second device. The communication method
includes: allocating a first link identifier for identitying the
first link; transmitting first information including the first
link 1dentifier to the first device and the second device:; and
receiving, from the first device and the second device,
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2

second information including allocation acceptance infor-
mation indicating the acceptance or rejection of allocation of
the first link 1dentifier.

The third device may be either a base station or relay
station.

The transmitting of first information includes, 1n the first
information, a first device indicator for identifying the first
device of the first link and a second device indicator for
identifying the second device of the first link.

The communication method may further include: allocat-
ing a second link identifier for i1dentifying a second link
formed directly between the first device and a fourth device;
and transmitting third information including the second link
identifier to the first device and the fourth device. Herein, the
transmitting of third information includes including the first
device indicator 1n the third information to identity the first
device of the second link.

The transmitting of first information may further include
including link information about the first link and period
information about a period during which the first link
identifier can be used.

The second information may further include link infor-
mation about the first link and period information about a
period during which the first link 1dentifier can be used.

The communication method may further include: 11 the
second information 1s not received, or even if received, if the
allocation acceptance information of the second information
indicates the rejection of allocation of the first link 1dentifier,
allocating the second link identifier for identitying the first
link; and 1f the second link identifier 1s allocated, transmait-
ting third information including the second link i1dentifier to
the first device and the second device.

The communication method may further include trans-
mitting, to the first device and the second device, third
information to change at least either the allocated first link
identifier or the period during which the allocated first link
identifier can be used.

The communication method may further include trans-
mitting, to the first device and the second device, third
information to release the allocated first link 1dentifier.

Another exemplary embodiment of the present invention
provides a communication method of a second terminal that
forms a first link for direct communication with a first
terminal. The communication method includes: receiving,
from a base station, first information including a first link
identifier allocated by the base station; and transmitting, to
the base station, second information including allocation
acceptance information indicating the acceptance or rejec-
tion of allocation of the first link i1dentifier. Herein, the first
link 1dentifier 1s a link 1dentifier for identifying the first link.

Yet another exemplary embodiment of the present inven-
tion provides a method for a first terminal to 1dentify a first
link formed directly between the first terminal and a second
terminal. The link identification method includes: sending,
to at least one third terminal neighboring the first terminal,
a request for the transmission of at least one first link
identifier allocated to the third terminal; receiving the first
link identifier from the third terminal; allocating a second
link 1dentifier, different from the first link 1dentifier, to
identify the first link; transmitting first information includ-
ing the second link identifier to the first terminal; and
receiving, from the first terminal, second information includ-
ing allocation acceptance information indicating the accep-
tance or rejection of allocation of the second link i1dentifier.

A Turther exemplary embodiment of the present invention
provides a communication method for a base station that
controls N communication links formed directly between a




US 9,526,122 B2

3

first terminal and N (N 1s a natural number) second termi-
nals. The communication method includes: transmitting, to
the first terminal, a first message contaimng N link 1denti-
fiers for identifying the N communication links; and receiv-
ing, from the first terminal, a second message containing N
pieces ol allocation acceptance information indicating the
acceptance or rejection of allocation of the N link 1dentifiers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart showing a procedure of dynamically
allocating link identification information between devices
forming a link 1n accordance with an exemplary embodi-
ment of the present invention.

FI1G. 2 15 a flowchart showing a procedure of dynamically
allocating link 1dentification information by a tenth device
(1.e., base station) 1n accordance with an exemplary embodi-
ment of the present invention.

FI1G. 3 15 a flowchart showing a procedure of dynamically
changing link identification information by a tenth device 1n
accordance with an exemplary embodiment of the present
invention.

FIG. 4 1s a flowchart showing a procedure of dynamically
releasing link 1dentification information by a tenth device in
accordance with an exemplary embodiment of the present
invention.

FIG. 5 1s a view showing the configuration of a commu-
nication apparatus in accordance with an exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

In the following detailed description, only certain exem-
plary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled 1n the art would realize, the described embodiments
may be modified 1 various different ways, all without
departing from the spirit or scope of the present invention.
Accordingly, the drawings and description are to be regarded
as illustrative 1n nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

In the specification, the term “mobile station (MS)” may
designate a mobile station (MS), a mobile terminal (MT), an
advanced mobile station (AMS), a high reliability mobile
station (HR-MS), a subscriber station (SS), a portable sub-
scriber station (PSS), an access terminal (AT), user equip-
ment (UE), etc., or may include all or some functions of the

MT, AMS, HR-MS, S8, PSS, AT, UE, efc.

Further, the term “base station” (BS) may designate an
advanced base station (ABS), a high reliability base station
(HR-BS), anode B, an evolved node B (eNodeB), an access
point (AP), a radio access station (RAS), a base transceiver
station (BTS), an MMR (mobile multihop relay)-BS, a relay
station (RS) serving as a base station, a high reliability relay
station (HR-RS) serving as a base station, etc, or may
include all or some functions of the ABS, nodeB, eNodeB,
AP, RAS, BTS, MMR-BS, RS, HR-RS, etc.

A communication device (hereinafter, device) may estab-
lish a communication link (heremafter, link) with another
device. A device 1n a cellular network or infra-network refers
to a base station, a relay station, or a terminal. A device 1s
able to transmit a signal to another device via a link
established between the two devices. For example, it is
assumed that a link 1s established between a first device

(e.g., aterminal) and a second device (e.g., a terminal). If the
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4

first device intends to transmit control information or data to
the second device, the first device and the second device can
transmit/receive control information required for communi-
cation. The information required for communication may be
generated by the first device and the second device and
exchanged directly between the two devices. If a third
device (e.g., a base station) 1s able to supervise (or control)
communications between the first device and the third
device, mformation required for communication may be
generated by the third device and be provided to the first
device and the second device. The information required for
communication may include synchromzation-related infor-
mation, resource allocation-related information, link adap-
tation-related information (e.g., a modulation order), code
rate, power control-related information, and MIMO (mul-
tiple-input multiple-output) transmission control-related
information. The first device may form links with a plurality
of other devices (e.g., terminals) 1n addition to the second
device, and transmit the same signal transmitted to the
second device to the other devices besides the second
device.

A device may establish a link with each of the multiple
devices (e.g., terminals), and communication may occur
simultaneously in multiple adjacent links. For example,
communication occurs simultaneously in such a manner that
the first device transmits a signal to the second device, a
fourth device (e.g., a terminal) transmits a signal to a fifth
device (e.g., a terminal), a sixth device (e.g., a terminal)
transmits a signal to the fifth device, and the second device
transmits a signal to a seventh device (e.g., a terminal). As
such, links to which a device 1s not assigned and links to
which the device 1s assigned may co-exist 1n a communi-
cation network, and the device may be assigned to multiple
links. Accordingly, each device 1s required to 1dentify each
link for transmission or control.

A specific 1dentifier which has been conventionally used
for communication, or a unique link identifier may be used
to 1dentity a link.

1. Link Identification without Using Unique Link Identi-
fier

The device 1dentifier of a device that establishes a link
may be used for link identification. The device identifier
may be a MAC address, a station 1D, or a node ID. The
device 1s able to 1dentify a link by using the device identifier
ol a device that establishes the link.

Moreover, a flow ID (FID) or a connection ID (CID) may
be used for link identification. In addition, 1n the case that
the FID or CID has no ornientation with uplink/downlink as
in a cellular network or infrastructure network, a combina-
tion (hereinafter, FID combination) of the FID and an
uplink/downlink indicator or a combination (hereinafter,
CID combination) of the CID and an uplink/downlink
indicator may be used for link i1dentification.

The above-mentioned device identifier, FID, or CID may
be used for link 1dentification when a unique link i1dentifier
1s not used or before a unique link identifier 1s allocated.
Specifically, when transmitting a message (hereimaftter, link
control message) containing information related to the man-
agement or control of a link, a device identifier, FID, CID,
FID combination, or CID combination may be used to
indicate this link. That 1s, the link control message may
contain a device identifier, FID, CID, FID combination, or
CID combination, 1n order to indicate the corresponding link
when transmitting the link control message. If there are
multiple links to be controlled, the link control message may
contain a plurality of device identifiers, FIDs, CIDs, FID
combinations, or CID combinations 1n order to indicate the
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respective links. If a source device (e.g., a source terminal)
and a destination device (e.g., a destination terminal) 1n a
cellular network or infrastructure network use different FIDs
or CIDs, each link control message transmitted to each
device may contain an FID, CID, FID combination, or CID
combination corresponding to each device.

According to the IEEE 802.16n standard, when creating a
link for direct communication between two devices (e.g.,
two terminals), a base station transmits a DC-LC-REQ
message to the two terminals 1 order to make a request to
create a link between the two terminals, and the two termi-
nals each transmit a DC-LC-RSP message 1n response to the
request. The DC-LC-REQ message and/or DC-LC-RSP
message may contain the CID of each terminal correspond-
ing to this link. If there are multiple links, the DC-LC-REQ)
message and/or DC-LC-RSP message may contain the CID
of each terminal corresponding to each of the multiple links.

The DC-LC-REQ message may have the format as shown
in the following Table 1.

TABLE 1

Format of DC-LLC-REQ Message

Syntax Size (bits)  Note
Management Message 8 119
Type

N-DC-LINK 2 Number of DC links
Reserved 6

for (1=0; 1< N-DC-LINK;

i++){

CID assigned for 16
transmitting

CID assigned for 16

recelving

h

As shown 1n Table 1, the DC-LC-REQ message may
contain Management Message Type (set to 119), number of
direct communication links (N-DC-Link), as many trans-
mission CIDs (CIDs assigned for transmitting) as the num-
ber of direct communication links, and as many reception
CIDs (CIDs assigned for recerving) as the number of direct
communication links.

The DC-LC-RSP message may have the format as shown
in the following Table 2.

TABLE 2

Format of DC-1.LC-RSP Message

Syntax Size (bits)  Note

Management Message 8 120

Type

N-DC-LINK 2 Number of DC links
Reserved 6

for (1=0; 1< N-DC-LINK;

i++){

CID assigned to DC Link

16 CID assigned for
transimission

Confirmation Code 1 0x00: Accept
0x01: Reject

Reserved 7

h

As shown 1n Table 2, the DC-LC-RSP message may
contain Management Message Type (set to 120), the number
of direct communication links (N-DC-Link), as many trans-
mission CIDs (CIDs assigned for transmitting) as the num-
ber of direct communication links, and as many Confirma-
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tion Codes as the number of direct communication links.
Confirmation Code of Table 2 1s information indicating the
acceptance or rejection of a link creation request, which 1s
set to 0x00 11 a terminal accepts a base station’s link creation
request and 0x01 if the terminal rejects the base station’s
link creation request.

According to the IEEE 802.16.1 a standard, when creating
a link for direct communication between two terminals, a
base station transmits an AAI-DC-LC-REQ message to the
two terminals 1n order to make a request to create a link
between the two termunals, and the two terminals each
transmit an AAI-DC-LC-RSP message 1n response to the
request. The AAI-DC-LC-REQ message and/or AAI-DC-
LC-RSP message may contain a combination of the FID of
cach terminal assigned to this link and an uplink/downlink
indicator. If there are multiple links, the AAI-DC-LC-REQ
message and/or AAI-DC-LC-RSP message may contain a
combination of the FID of each terminal corresponding to
cach of the multiple links and an uplink/downlink indicator.

2. Link Identification Using Unique Link Identifier

A limmk can be identified by allocating a unique link
identifier (parameter for link identification), rather than a
device identifier, FID, or CID, to the link. Accordingly, a
device may have a link identifier corresponding to each
individual link or each link combination (consisting of
multiple links). Herein, a multicast group may be formed via
multiple links that a device has. A link 1dentifier 1n accor-
dance with an exemplary embodiment of the present inven-
tion has a different i1dentification system from the above-
described device 1dentifier. A link identifier may correspond
to erther a single link or multiple links constituting a link
group. Accordingly, the link identifier may correspond to the
device 1dentifier of a device forming the corresponding link.
The link identifier may be umique 1n a group (e.g., a network,
subnetwork, cell, or sector) to which the device belongs. In
the case that devices can be distinguished by group, (e.g., a
network, subnetwork, cell, or sector), diflerent devices
belonging to diflerent groups may use the same link 1den-
tifier. For example, 11 a first device and a second device
within a first cell form a first link, and a third device and a
fourth device within a second cell form a second link, the
same link identifier (e.g., link 1dentifier 1) may be allocated
to the first link and the second link. Even 1f devices are
distinguished by group (e.g., a network, subnetwork, cell, or
sector), 1n the case that two devices forming a link belong to
different groups, each of the devices forming the link has to
use the same link 1dentifier. For example, 1f a first device of
a first cell and a second device of a second cell form a first
link, the first device and the second device have to use the
same link 1dentifier (e.g., link i1dentifier 1) for the first link.

In the case of link 1dentification using the above-described
link identifier, devices forming the link need to be distin-
guished. As described above, devices may use a link 1den-
tifier to 1dentity at least one link. To control at least one link
or perform transmission over at least one link, device
distinction 1s required. A device mdicator may be used to
distinguish devices forming a link corresponding to a link
identifier. Specifically, a device may have a device indicator
for each link identifier. Accordingly, a device indicator may
be unique for a device forming links corresponding to the
same link identifier. The device indicator may be repeatedly
used for devices forming different links corresponding to
different link 1dentifiers. For example, if a first device and a
second device form a first link, link i1dentifier 1 1s allocated
for the first link, the second device and a fourth device form
a second link, and link 1dentifier 2 1s allocated for the second
link, the first device may be allocated with device indicator
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1 for link identifier 1, the fourth device may be allocated
with device indicator 1 for link i1dentifier 2, and the second
device may be allocated with device indicator O for both of
link 1dentifier 1 and link 1dentifier 2. A combination of a link
identifier and a device indicator may indicate at least one
link and a device forming the at least one link. The device
indicator may indicate either a transmitter or a receiver, and
indicate a link direction. Specifically, assummg that the
device indicator indicates a transmitter, 1t 1s deemed that a
device (e.g., the first device) corresponding to a specific
device indicator (e.g., device indicator 1) performs trans-
mission, and an opposing device (e.g., the second device),
with which the first device forms one of the links corre-
sponding to the link identifier (e.g., link 1dentifier 2) of the
device indicator 1, performs reception. Thus, a link direction
(from the first device to the second device) can be found. On
the contrary, assuming that the device indicator indicates a
receiver, 1t 1s deemed that a device (e.g., the third device)
corresponding to a device indicator (e.g., device indicator 2)
performs reception, and an opposing device (e.g., the fourth
device), with which the third device forms one of the links
corresponding to the link identifier (e.g., link 1dentifier 3) of
the device indicator 2, performs transmission. Thus, a link
direction (from the fourth device to the third device) can be
found.

Link 1dentification information for identifying links may
be configured as follows.

In the case that unique link identifiers are not used (e.g.,
before the allocation of unique link 1dentifiers), link i1denti-
fication information may be configured as the device 1den-
tifier of each device forming a link. Otherwise, link 1denti-
fication information may be configured as a specific
identifier allocated to each device forming a link. For
example, link 1dentification mnformation may be configured
as a TWDC (two-way direct communication) address of the
IEEE 802.16.1a standard, or a CID of the IEEE 802.16n
standard. On the other hand, in the case that unique link
identifiers are used, link identification information may be
configured as a link identifier and a device indicator.

Link 1dentification information may be either statically or
dynamically allocated.

1. Static Allocation of Link Identification Information

A link i1dentifier may be statically allocated to each link
between a device (e.g., the first device) and every device
with which the first device can communicate. The first
device may have device information of devices forming
cach link and link 1dentification imnformation corresponding
to each link, both of which are allocated for every link. The
device information may contain a device indicator.

2. Dynamic Allocation of Link Identification Information

Link 1dentification information may be dynamically allo-
cated by a single device or multiple devices. Link 1dentifi-
cation information may be allocated at the time of creating
a corresponding link. The allocated link 1dentification infor-
mation may be released by a single device or multiple
devices when unlinking, at link disconnection, or when an
event meeting a predetermined condition occurs. If a main-
tenance period/expiration date 1s assigned for link identifi-
cation information, the allocated link 1dentification informa-
tion may be maintained during the maintenance period and
then released (or maintained until the expiration date and
then released). The maintenance period/expiration date may
be updated (or modified) before the maintenance period
expires or until the expiration date, and the maintenance
period/expiration date also may be updated upon request.
The maintenance period/expiration date of link identifica-
tion information (hereinafter, maintenance period) may be
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specified 1n advance or at the time of allocation of link
identification information. A specified value of the mainte-
nance period may be changed (replaced or accumulated)
with the change of the link identification information. The
allocated link identification information may not be changed
or released even 1f the link idenfification information 1is
dynamically allocated. In this case, 1t 1s deemed that static
allocation of the link identification information has been
carried out. That 1s, dynamic allocation of link 1dentification
information can be carried out by static allocation, without
changing and releasing the link identification information.

FIG. 1 1s a flowchart showing a procedure of dynamically
allocating link 1dentification information between devices
forming a link 1n accordance with an exemplary embodi-
ment of the present invention. For convenience of explana-
tion, FIG. 1 1illustrates a procedure of allocating link 1den-
tification mformation to identify a first link formed between
a first device and a second device.

The first device sends a request for transmission of link
identification information to a neighboring device 1n order to
acquire previously allocated link i1dentification information
(that 1s, link 1dentification information pre-allocated to the
neighboring device) (S110).

Upon recerving the transmission request, the neighboring
device transmits its allocated link 1dentification information
to the first device. The first device receives the link 1denti-
fication information pre-allocated to the neighboring device
from the neighboring device (S120).

The first device may allocate, for a first link, a link
identifier (link identifier 4) other than link identifiers (e.g.,
link 1dentifier 1, link i1dentifier 2, and link 1dentifier 3) of the
link 1dentification information received from the neighbor-
ing device. Specifically, the first device sends a request for
allocation of link 1dentification information containing link
identifier 4 to a second device, 1.e., an opposing device with
which 1t forms a first link (S130). Upon receiving the
allocation request, the second device may accept or reject
the received request for allocation of link identification
information. The first device receives response mnformation
about the allocation of link i1dentification information from
the second device (S140). If the first device receives the
acceptance of the request for allocation of link 1dentification
information from the second device, it determines that link
identification information containing link identifier 4 has
been successiully allocated.

I1 the first device intends to change or release the allocated
link 1denftification information, it may send a request to
change or release the allocated link i1dentification informa-
tion to the second device. Upon receiving this request, the
second device may accept or reject the request for change or
release of link 1dentification information. Then, i1f the first
device receives the acceptance of the request for change or
release of link identification information from the second
device, 1t determines that link 1dentification information has
been successiully changed or released.

The link identification information may be allocated,
changed, or released by a tenth device, other than the devices
(e.g., the first and second devices) forming the first link. The
tenth device may refer to a base station, a relay station
functioning as a base station, or network equipment.

FIG. 2 1s a flowchart showing a procedure of dynamically
allocating link 1dentification information by a tenth device 1n
accordance with an exemplary embodiment of the present
invention. For convenience of explanation, the tenth device
refers to a base station, and FIG. 2 1llustrates a procedure of
allocating link identification information to i1dentify a first
link formed between a first device and a second device.
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A base station transmits link identification information
allocation information (hereinafter, allocation information)
to first and second devices to which link identification
information 1s to be allocated (S210). I link identification
information 1s allocated at the time of link creation, the link
identification information may be included in link creation-
related information containing link creation request infor-
mation. The allocation information may include link iden-
tification information, target link imformation (e.g., link
information about the first link), and maintenance period
information/expiration date imformation (hereinafter, main-
tenance period) of link identification information. The target
link mmformation may contain an FID, CID, FID combina-
tion, or CID combination, as set forth above. If the first
device intends to create or has already formed a link with a
device (e.g., the third device) other than the second device,
the base station simultaneously transmits multiple diflerent
pieces of allocation information to the first device. In this
case, the allocation mmformation may include the number
(e.g., two) of allocations of link identification information,
as many pieces of link identification information as the
number of allocations of link identification information, as
many pieces of target link identification mnformation as the
number of allocations of link 1dentification information, and
as many pieces ol maintenance period information as the
number of allocations of link i1dentification information.

The devices (e.g., the first and second devices) which
receive link i1dentification information receive allocation
information from the base station. After receiving allocation
information, the first device and the second device may use
the received target link information and link identification
information for a target link (1.¢., first link). The first device
and the second device transmit link 1dentification informa-
tion allocation response information (hereinatter, allocation
response 1nformation) to the base station, 1n response to
receipt of the allocation information (5220). If a response
about the allocation of link identification information 1is
given together with a link creation response, allocation
response 1nformation may be included in link creation-
related information containing link allocation response
information. The allocation response information may
include target link information (e.g., link information about
the first link), allocation acceptance information indicating
the acceptance or rejection of allocation of link 1dentification
information, and maintenance period information. If the first
device intends to create or has already formed a link with a
device (e.g., the third device) other than the second device,
the first device may simultaneously transmit multiple dif-
terence pieces of allocation response information to the base
station. In this case, the allocation response information may
include the number of responses about the allocation of link
identification information (hereinafter, number of allocation
responses), as many pieces of target link information as the
number of allocation responses, as many pieces of allocation
acceptance 1nformation as the number of allocation
responses, and as many pieces of maintenance period infor-
mation as the number of allocation responses. If the first
device gives a response about the allocation of link 1denti-
fication information, together with a link creation response,
the number of allocation responses may be replaced with the
number of link creation responses.

If a device (e.g., the first device or second device) which
has receirved allocation information accepts the allocation of
recerved link identification information, it sets the allocation
acceptance iformation to indicate acceptance. If the device
rejects the allocation of recerved link identification infor-
mation, 1t sets the allocation acceptance nformation to
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indicate rejection. If a device (e.g., the first device or second
device) which has received allocation information sets the
allocation acceptance information as acceptance, 1t may
include maintenance period information in the allocation
response information. If received link i1dentification infor-
mation (e.g. link identifier 1) 1s already used for another link
(e.g., second link formed between the first device and a
fourth device), the device (e.g., the first device) which has
received allocation information may reject the allocation of
received link 1dentification information. A device which has
set the allocation acceptance information as rejection does
not use the recerved link identification information for the
corresponding link (e.g., the first link). A device (e.g., the
first device) which has set the allocation acceptance infor-
mation as rejection may include expected time information
in the allocation response mnformation to make an allocation
re-attempt. By doing so, the first device may induce the base
station to attempt to allocate link 1dentification information
alter the expected time. If a device (e.g., the first device or
second device) which has recerved allocation information
cannot form the corresponding link (e.g., the first link), 1t
may reject the allocation of recerved link identification
information.

The base station recerves allocation response mnformation
from the first and second devices. If the base station receives
allocation response information regarding a piece ol link
identification information (e.g., link i1dentifier 1 for 1denti-
tying a first link) transmitted by the base station from both
of the first and second devices (S230), and allocation accep-
tance mformation in the received allocation response nfor-
mation indicates acceptance (S240), 1t 1s determined that the
allocation of the corresponding link identification informa-
tion (e.g., link 1dentifier 1 for identitying the first link) has
succeeded (5250). On the other hand, 11 the base station does
not receive allocation response information regarding a
piece ol link identification information transmitted by the
base station from the first and second devices (S230), or
allocation acceptance information in, 1f any, received allo-
cation response 1nformation indicates rejection, the base
station makes a re-attempt to allocate a different piece of link
identification mformation (e.g., link identifier 2) to the first
and second devices (S260).

FIG. 3 1s a flowchart showing a procedure of dynamically
changing link 1dentification information by a tenth device 1n
accordance with an exemplary embodiment of the present
invention. For convenience of explanation, the tenth device
refers to a base station, and FIG. 3 1llustrates a procedure of
allocating link 1dentification information allocated for a first
link formed between a first device and a second device.

A base station transmits link identification information
change information (hereinaiter, change information) to first
and second devices to which link identification information
(e.g., link 1dentifier 1 for identiiying a first link) 1s allocated
(S310). The change information may include pre-change
link 1dentification information (e.g., link 1dentifier 1), post-
change link identification information (e.g., link identifier
2), and target link information (e.g., link information about
the first link). If the change information 1s maintenance
pertod information, the change information may further
include post-change maintenance period information. If the
first device has formed a link with a device (e.g., the third
device) other than the second device, the base station may
simultaneously transmit multiple different pieces of change
information to the first device. In this case, the change
information may include the number (e.g., two) of changes
of link identification information, as many pieces of pre-
change link i1dentification information as the number of
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changes of link 1dentification information, as many pieces of
post-change link 1dentification information as the number of
changes of link identification information, and as many
pieces of target link 1dentification information as the number
of changes of link i1dentification information. I the change
information 1s maintenance period information, the change
information may further include as many pieces of post-
change maintenance period mformation as the number of
changes of link i1dentification.

The first and second devices recerve change information
from the base station. A device (e.g., the first device or
second device) which has received change information may
change the link 1dentification information of the correspond-
ing link (e.g., the first link) (from link identifier 1 to link
identifier 2) by using the pre-change link 1dentification (e.g.,
link 1dentifier 1), post-change link identification information
(e.g., link 1dentifier 2), and target link information (e.g., link
information about the first link). Also, a device (e.g., the first
device or second device) which has received change infor-
mation may change (replace or accumulate) the maintenance
period mformation of the corresponding link (e.g., the first
link) by using the pre-change link identification (e.g., link
identifier 1), target link information (e.g., link information
about the first link), and post-change maintenance period
information.

A device (e.g. the first device or second device) which has
received change information transmits link identification
information change response information (heremafter,
change response information) to the base station, 1n response
to receipt of the change information (S320). If a response
about the change of link i1dentification information 1s given
together with a link change response, change response
information may be included 1 link change-related infor-
mation containing link change response information. The
change response information may include target link infor-
mation (e.g., link information about the first link), pre-
change link identification information (e.g., link i1dentifier
1), post-change link identification information (e.g., link
identifier 2), and change acceptance information indicating
the acceptance or rejection of change of link i1dentification
information. If the first device has formed a link with a
device (e.g., the third device) other than the second device,
the first device may simultaneously transmit multiple dii-
ference pieces of change response information to the base
station. In this case, the change response information may
include the number of responses about the change of link
identification information (hereinaiter, number of change
responses), as many pieces of target link mformation as the
number of change responses, as many pieces ol pre-change
link identification information as the number of change
responses, as many pieces of post-change link identification
information as the number of change responses, and as many
pieces of change acceptance imnformation as the number of
change responses.

If recerved link 1dentification information (e.g. link 1den-
tifier 2) 1s already used for another link (e.g., the second link
formed between the first device and a fourth device), the
device (e.g., the first device) which has received change
information may reject the change of received link identi-
fication information. If a device (e.g., the first device or
second device) which has received change information
rejects the change of received link identification informa-
tion, change link identification information (e.g., a link
identifier) or maintenance period information 1s not
changed.

The base station receives change response information
from the first and second devices. If the base station receives
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change response information regarding a piece of change
information transmitted by the base station from both of the
first and second devices (5330), and change acceptance
information 1n received change response information indi-
cates acceptance (S340), 1t 1s determined that the change of
corresponding link 1dentification information (e.g., from link
identifier 1 to link identifier 2) or the change of maintenance
period mformation (e.g., from a first period to a second
period) has succeeded (5350). On the other hand, 11 the base
station does not receive change response information regard-
ing a piece ol change mformation transmitted by the base
station from the first and second devices (S330), or change
acceptance information in, 1t any, recetved change response
information indicates rejection (S340), the base station may
make a re-attempt to change the link identification informa-
tion to a different piece of link i1dentification information
(e.g., link identifier 3) for the first and second devices.
Likewise, 11 the base station does not succeed 1n changing
maintenance period mformation, it may make a re-attempt to
change the maintenance period information for the first and
second devices.

FIG. 4 1s a flowchart showing a procedure of dynamically
releasing link identification information by a tenth device in
accordance with an exemplary embodiment of the present
invention. For convenience of explanation, the tenth device
refers to a base station, and FIG. 4 illustrates a procedure of
allocating link i1dentification information allocated for a first
link formed between a first device and a second device.

The base station transmits link 1dentification information
release information (hereinafter, release mformation) to the
first and second devices to release the link identification
information (e.g., link 1dentifier 1) allocated to the first and
second devices (S410). IT link 1dentification information 1s
released together with the release of a link, release infor-
mation may be included in link release-related information
containing link release request information. The release
information may include release target link identification
information (e.g., link identifier 1) and target link informa-
tion (e.g., link information about a first link). If the first
device has formed a link with a device (e.g., the third device)
other than the second device, the first device may simulta-
neously transmit multiple difference pieces of release infor-
mation to the base station. In this case, the release informa-
tion may include the number of releases of link 1dentification
information, as many pieces ol release target link identifi-
cation information as the number of releases of link 1dent-
fication information, and as many pieces of target link
information as the number of releases of link identification
information.

The first and second devices receive release information
from the base station. A device (e.g., the first device or
second device) which has received release mnformation may
release the link i1dentification information (e.g., link i1denti-
fier 1) of the corresponding link (e.g., the first link). A device
(e.g., the first device or second device) which has received
release information transmaits link 1dentification information
release response information (hereinaiter, release response
information) to the base station, 1n response to receipt of the
release information (S420). If a response about the release of
link 1dentification information 1s given together with a link
release response, release response information may be
included in link release-related information containing link
release response iformation. The release response informa-
tion may include target link information (e.g., link informa-
tion about the first link), release target link identification
information (e.g., link i1dentifier 1), and release acceptance
information indicating the acceptance or rejection of release
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of link identification information. If the first device has
formed a link with a device (e.g., the third device) other than
the second device, the first device may simultaneously
transmit multiple difference pieces of release response infor-
mation to the base station. In this case, the release response
information may include the number of responses about the
release of link i1dentification information (hereinaiter, num-
ber of release responses), as many pieces ol target link
information as the number of release responses, as many
pieces of release target link identification information as the
number of release responses, and as many pieces of release
acceptance information as the number of release responses.
IT the first device gives a response about the release of link
identification information, together with a link release
response, the number of release responses may be replaced
with the number of link release responses.

If a device (e.g., the first device or second device) which
has received release information accepts the release of
received link identification information, 1t sets the release
acceptance iformation to indicate acceptance. If the device
rejects the release of recerved link identification informa-
tion, 1t sets the release acceptance information to indicate
rejection. A device which rejects the release of received link
identification iformation does not release the link identifi-
cation miformation for the corresponding link (e.g., the first
link).

The base station receives release response nformation
from the first and second devices. If the base station receives
release response information regarding a piece of release
information transmitted by the base station from both of the
first and second devices (S430), and release acceptance
information in the received release response nformation
indicates acceptance (S440), it 1s determined that the release

of corresponding link i1dentification information (e.g., link
identifier 1 for the first link) has succeeded (S4350). On the

other hand, 1f the base station does not receive release
response information regarding a piece of release informa-
tion transmitted by the base station from the first and second
devices (S430), or release acceptance mformation 1n, 1f any,
received release response information indicates rejection
(S440), the base station may make a re-attempt to release the
link 1dentification information for the first and second
devices (S460).

Link 1dentification information may be released together
with the release of a link by the base station.

The base station may determine whether a link 1s released
or not, based on status information of the link corresponding
to link identification information. The base station may
receive the status iformation of a link (e.g., the first link)
corresponding to link identification information (e.g., link
identifier 1) from devices (e.g., the first device and second
device) forming the corresponding link (e.g., the first link).
Devices (e.g., the first and second devices) forming a link
(e.g., the first link) corresponding to specific link i1dentifi-
cation information (e.g., link idenfifier 1) may transmuit
status information of the corresponding link (e.g., the first
link) to the base station. The status information of the link
may include information about whether it 1s possible to
transmit/receive over the corresponding link, and channel
status 1nformation and channel quality immformation of the
corresponding link.

If two devices (e.g., the first and second devices) forming
a link are controlled by different base stations, information
for the allocation, change, or release of link i1dentification
information may be transmitted to the respective devices by
the different base stations. For example, 11 a first device of
a first cell and a second device of a second cell form a first
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link, which 1s a direct communication link, the first device
1s controlled by a first base station of the first cell, and the
second device 1s controlled by a second base station of the
second cell. As such, the first base station transmaits alloca-
tion information, change information, or release information
to the first device, and the second base station transmits
allocation information, change information, or release infor-
mation to the second device. The diflerent base stations (e.g.,
the first and second base stations) may exchange link
identification information and maintenance period informa-
tion of links controlled by them, 1n order to achieve the
integrity of link 1dentification information. Also, the difler-
ent base stations (e.g., the first and second base stations) may
exchange allocation response information, change response
information, or release response information received from
devices (e.g., the first and second devices) corresponding to
link 1dentification mformation.

The different base stations (e.g., the first and second base
stations) may be controlled by an eleventh device, in order
to achieve the integrity of link i1dentification information.
The eleventh device 1s a device to which diflerent base
stations (e.g., the first and second base stations) belong (or
are attached), which may be network equipment. The dii-
ferent base stations each may transmit link identification
information and maintenance period information of links
controlled by them to the eleventh device. Also, the difierent
base stations (e.g., the first and second base stations) may
cach transmit allocation response information, change
response 1nformation, or release response 1information
received from the devices (e.g., first and second devices)
corresponding to the link identification mformation to the
cleventh device. Also, the eleventh device may receive the
allocation response mnformation, change response mforma-
tion, or release response mformation from the different base
stations (e.g., the first and second base stations), and control
and manage the link identification information and the
maintenance period iformation based on the recerved infor-
mation.

Allocation, change, or release target link information may
include the device indicator of a device forming a corre-
sponding link, the IP address of the device forming the
corresponding link, the FID of the corresponding link, or the
CID of the corresponding link. For communication, not via
a direct communication link, but via a cellular link, link
information may further include an uplink/downlink 1ndica-
tor, a transmit/receive indicator indicative of a transmission/
reception target, or reference signal information of an oppos-
ing device forming the corresponding link. In the case that
there are multiple FIDs (or FID combinations, CIDs, or CID
combinations) because the first device forms links waith
multiple devices, link iformation about each link may
include one FID (or FID combination, CID, or CID com-
bination) corresponding to this link. The reference signal
information of the opposing device may include ranging
transmission information (or discovery transmission infor-
mation). The ranging transmission information may include
opportunity for ranging signal transmission, ranging signal
transmission resource information, a ranging signal code
index, or a ranging signal transmission cycle.

The maintenance period information may refer to a period
expressed m time (or time unit) or an expiration time
expressed in time (or time unit). The time unit may denote
a slot mndex (or slot number), a symbol index (or symbol
number), a subirame imndex (or subirame number), a frame
index (or frame number), or a superirame index (or super-
frame number). The period expressed in time unit may
denote a frame duration expressed by a frame index. The




US 9,526,122 B2

15

expiration time expressed 1n time unit may denote the LSB
(least significant bit) of the frame index.

Information for the allocation, change, or release of link
identification information (1.e., allocation information,
change imnformation, release information, allocation response
information, change response information, and release
response mnformation) may be transmitted via a message, a
MAC header, or a control channel.

In IEEE 802.16.1a, an AAI-DC-LC-REQ control message
1s transmitted to create a direct communication link. The
AAI-DC-LC-REQ message may contain, as link identifica-
tion information, a link identifier (e.g., DCLID (direct
communication link ID)) and a device indicator (heremafter,
link 1dentifier combination). Moreover, the AAI-DC-LC-
REQ message may contain, as link identification informa-

tion, a combination of a TWDC address for transmission and

a TWDC address for reception (hereinatter, TWDC address
combination). In addition, the AAI-DC-LC-REQ message
may contain an FID combination as link information of a
link to be allocated (created). The AAI-DC-LC-REQ mes-
sage may contain the number of allocations of link 1denti-
fication information (or the number of created links) and as
many link i1dentifier combinations as the number of alloca-
tions of link identification information, to support the cre-
ation of multiple links. Moreover, the AAI-DC-LC-REQ
message may contain the number of allocations of link
identification information and as many TWDC address
combinations as the number of allocations of link 1dentifi-
cation information, to support the creation of multiple links.
In addition, the AAI-DC-LC-REQ message may contain the
number of allocations of link identification information and
as many FID combinations as the number of allocations of
link identification information, to support the creation of
multiple links.

The AAI-DC-LC-REQ message and the AAI-DC-LC-
RSP message may have the formats as shown 1n the follow-

ing Tables 3 and 4.

TABLE 3

Format of AAI-DC-LC-REQ Message

Syntax Size (bits) A first note A second note

N-DC-Link is the
number of DC
links, and ranges

for (1=0; 1<
N-DC-LINK; i++){

from 1 to 4.
TWDC address for 12 Address assigned mandatory
transmitting for DC link
TWDC address for 12 Address assigned mandatory
recelving for DC link
h

TABLE 4
Format of AAI-DC-LC-RSP Message

Syntax Size (bits) A first note A second note
for (1=0; 1<

N-DC-LINK; i++){

TWDC address for 12 mandatory
transmitting

Confirmation Code 1 ObO: Accept mandatory
} Obl: Reject

As shown 1n Table 3, the AAI-DC-LC-REQ message may
contain as many TWDC transmission addresses (TWDC
addresses assigned to links for transmission) as the number
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of direct communication links (N-DC-Link) and as many
TWDC reception addresses (TWDC addresses assigned to
links for reception) as the number of direct communication
links.

As shown 1n Table 4, the AAI-DC-LC-RSP message may

contain as many TWDC transmission addresses as the
number of direct communication links (N-DC-Link) and as
many Confirmation Codes as the number of direct commu-
nication links. Confirmation Code of Table 4 1s information
indicating the acceptance or rejection of a link creation
request, which 1s set to Ob0 11 a terminal accepts a base
station’s link creation request and Ob1 11 the terminal rejects
the base station’s link creation request.

Allocated link 1dentification information may be included
in control information or data when transmitting the control
information or data for communication. The control infor-
mation may be transmitted via a control message, MAC
header, or control channel. The control message may be a
MAC control message or control message of the IEEE
802.16.1a standard. The MAC header may be a MA
signaling header or extend header of the IEEE 802.16.1
standard. The control channel may be a DC assignment
A-MAP IE used for data transmission control in IEEE
802.16.1a. The DC assignment A-MAP IE 1s a control
channel that includes a resource allocation area related to
direct communication between terminals, MCS level,
MIMO control information, etc.

Allocated link 1dentification information may be included
in control information by performing an operation between
the allocated link identification information and a specific
part of control information. Alternatively, allocated link
identification information, as a part of control information,
may be mcluded 1n the control information. Here, a specific
part of control information may be a type of information that
1s used to determine whether the transmission of control
information has succeeded or not. Specifically, a specific
part of the control information may be a CRC (cyclic
redundancy check) code used for error detection. That 1s, a
value obtained by performing an XOR operation between
allocated link idenftification mnformation and a CRC code

may be included in the control information. Meanwhile, the
CRC code of the DC assignment A-MAP IE in IEEE
802.16.1a may be masked by a link identifier, and a device
indicator may be mcluded 1n the value of any one field of the
DC assignment A-MAP IE. If a TWDC address combination
1s used as link identification information in the IEEE
802.16.1a standard, the CRC code of DC assignment
A-MAP IE may be masked by a TWDC address for HR-MS
transmission.

When transmitting control information or data, a device
(e.g., the first device) forming a link may include allocated
link 1dentification information in the control information or
data. Upon receiving control information or data, a device
(e.g., the first device) forming a link may determine whether
the received control information or data 1s related to 1ts link
(e.g., the first link), based on link 1dentification information.
Moreover, 1f a device (e.g., the first device) forms links with
multiple devices, the device (e.g., the first device) may
determine, upon recerving control information or data,
which one of the multiple links the receirved control infor-
mation or data i1s related to, based on link identification
information. Upon receiving control information or data, a
device (e.g., the first device) forming a link may determine
a link direction (e.g., transmission or reception) of its link
(e.g., the first link), based on link identification information.
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FIG. 5 1s a view showing the configuration of a commu-
nication apparatus in accordance with an exemplary embodi-
ment of the present invention.

A communication apparatus (e.g., a terminal, base station,
or relay station) includes a transmitter 300, a recerver 200,
and a controller 100.

The transmitter 300 transmits information for the alloca-
tion, change, and release of the above-described control
information, data, or link identification information (i.e.,
allocation information, change information, release infor-
mation, allocation response information, change response
information, and release response information).

The receiver 200 receives information for the allocation,
change, and release of the above-described control informa-
tion, data, or link i1dentification information (1.e., allocation
information, change information, release information, allo-
cation response information, change response information,
and release response mformation).

The controller 100 controls reception by the transmitter
300 and reception by the receiver 200. Specifically, the
controller 100 performs control functions related to the
allocation, change, or release of the above-described link
identification information. The controller 100 1s 1n charge of
a MAC function.

According to an embodiment of the present invention,
even 1f there are multiple communication links, each of the
communication links can be i1dentified effectively.

Furthermore, according to an embodiment of the present
invention, privacy and security problems can be avoided
because a umque link i1dentifier, rather than a terminal
identifier, 1s used.

In addition, according to an exemplary embodiment of the
present mvention, overhead caused by link identification
information can be minimized because a large number of
links can be identified with as small an amount of link
identification information as possible.

While this mvention has been described in connection
with what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not
limited to the disclosed embodiments, but, on the contrary,
1s mntended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. A communication method for a third device that con-
trols a first link established directly between a first device
and a second device, the communication method compris-
ng:

allocating a first link 1dentifier for i1dentifying the first

link;
transmitting first information including the first link 1den-
tifier to the first device and the second device;

receiving, from the first device and the second device,
second information 1including allocation acceptance
information indicating acceptance or rejection of allo-
cation of the first link identifier;

transmitting, to the first device and the second device,

third information to change a first period during which
the first link identifier 1s used, the third information
including a second period to which the first period is
changed; and

receiving, from the first device and the second device,

fourth information including change acceptance infor-
mation indicating acceptance or rejection of the change
of the first period,

wherein when the second information includes the allo-

cation acceptance mformation indicating the rejection
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of the allocation of the first link 1dentifier, the second
information further includes expected time information
for reattempting an allocation.

2. The communication method of claim 1, wherein the
third device 1s either a base station or relay station.

3. The communication method of claim 2, wherein the
transmitting of first information comprises including, 1n the
first information, a first device indicator for identitying the
first device allocated for the first link and a second device
indicator for identifying the second device allocated for the
first link.

4. The communication method of claim 1, further com-
prising;:

when the second information 1s not received, or when the

allocation acceptance information of the second infor-
mation indicates the rejection of allocation of the first
link identifier, allocating a second link identifier for
identifying the first link; and

when the second link identifier 1s allocated, transmitting

third information including the second link identifier to
the first device and the second device.

5. The communication method of claim 1, further com-
prising transmitting, to the first device and the second
device, fifth information to release the allocated first link
identifier.

6. The communication method of claim 5, wherein the
transmitting of the fifth information comprises including the
first link 1dentifier 1n the fifth information.

7. The communication method of claim 6, further com-
prising receiving, from the first device and the second
device, sixth information including release acceptance inifor-
mation indicating acceptance or rejection of release of the
first link 1dentifier.

8. A communication method of a second terminal that
forms a first link for direct communication with a first
terminal, the communication method comprising:

recerving, from a base station, first information including

a first link identifier allocated by the base station, the
first link 1dentifier being a link identifier for identifying
the first link; and

transmitting, to the base station, second information

including allocation acceptance information indicating
acceptance or rejection of allocation of the first link
identifier:
recerving, irom the base station, third information to
change a first period during which the first link 1den-
tifier 1s used, the third information including a second
period to which the first period 1s changed; and

transmitting, to the base station, fourth information
including change acceptance information indicating
acceptance or rejection of the change of the first period,

wherein when the second information includes the allo-
cation acceptance mformation indicating the rejection
of the allocation of the first link 1dentifier, the second
information further includes expected time information
for reattempting an allocation.

9. The communication method of claim 8, wherein

the transmitting of second information comprises:

when the allocation of the first link 1dentifier 1s accepted.,

setting the allocation acceptance information to 1ndi-
cate acceptance; and

when the allocation of the first link 1dentifier 1s rejected,

setting the allocation acceptance information to 1ndi-
cate rejection.

10. A method for a first terminal to i1dentily a first link
formed directly between the first terminal and a second
terminal, the method comprising:
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sending, to at least one third terminal neighboring the first
terminal, a request for the transmission of at least one
first link 1dentifier allocated to the third terminal;

receiving the first link identifier from the third terminal;

allocating a second link identifier, different from the first
link 1dentifier, to 1dentily the first link;

transmitting first information including the second link
identifier to the second terminal;

receiving, from the second terminal, second mnformation
including allocation acceptance information indicating
acceptance or rejection of allocation of the second link
identifier; and

transmitting, to the second terminal, third information to
change a period during which the second link 1dentifier
1s used from a first period to a second period,

wherein none of the first, second and third terminals are
a base station, and

wherein when the second information includes the allo-

cation acceptance information indicating the rejection
of the allocation of the second link 1dentifier, the second
information further includes expected time information
for reattempting an allocation.

11. The link identification method of claim 10, wherein
the transmitting of first information comprises including, in
the first information, a first device indicator for identifying,
t
C

ne first terminal allocated for the first link and a second
evice indicator for identifying the second terminal allo-
cated for the first link.

12. A communication method for a base station that
controls N communication links formed directly between a
first terminal and N (N 1s a natural number of 2 or more)
second terminals, the communication method comprising:
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transmitting, to the first terminal, a first message contain-
ing a plurality of link identifiers for identifying the N
communication links, the plurality of link identifiers
including,
N first link 1dentifiers for transmission, and
N second link 1dentifiers, each corresponding to one of
the first link identifiers, for reception; and
recetving, from the first terminal, a second message
containing the N first link identifiers and N pieces of
link creation acceptance information indicating accep-
tance or rejection of a request to create the N commu-
nication links.

13. The communication method of claim 12, wherein the
transmitting comprises transmitting the first message to the
first terminal when sending a request to create the N com-
munication links.

14. The communication method of claim 12, wherein

cach of the N first link identifiers 1s a TWDC (two-way

direct communication) address for transmission, and
cach of the N second link 1dentifiers 1s a TWDC address

for reception.

15. The communication method of claim 12, wherein

cach of the N first link identifiers 1s a CID (connection

identifier) assigned for transmission, and

cach of the N second link 1dentifiers 1s a CID assigned for

reception.

16. The communication method of claim 12, wherein the
second message further includes expected time information
for reattempting an allocation, when at least one of the N
pieces ol link creation acceptance information indicates the
rejection of the request to create at least one of the N
communication links.
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